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Abstract
Monetary policy is one of the instruments that policymakers use to provide both sustainable
economic growth and price stability. In this study, I analyze the stock market transmission
channel of the monetary policy of the Turkish economy not only at the aggregate but also at
the sectoral level in a structural vector autoregression (SVAR) framework. I adopt alternative
variables as a policy instrument. When the spread is used as a policy instrument, I find that
contractionary monetary policy has a significant negative effect on both output and the price
level, and it appreciates the Turkish Lira. Besides, the tight monetary policy reduces both
aggregate and sectoral market returns. Hence, I observe that there are effective interest rate,
exchange rate, and asset price channels in the Turkish economy.

Keywords: Monetary Policy, Transmission Channels, Financial Markets, Exchange Rate.
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Introduction

Monetary policy is one of the most powerful tools that policymakers adopt to influence the economy
to provide both sustainable economic growth and price stability. Monetary transmission mechanism describes the impact of policy-induced changes in policy instruments on output, price level,
employment, and other macroeconomic variables (?). Policymakers adopt different instruments,
which are aggregate money (M1, M2, or M3), nominal interest rate, non-borrowed reserves, and
spread to influence the economy.
∗ New
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One of the main problems that researchers face as they do the macroeconomic analysis is a break
in the data sample, which repeat very often in the data sample due to a financial crisis, political instability, or both. Turkey is one of the small open-economy emerging countries, which had political
instability until 2002. Unlike other emerging countries, Turkey has had a stable government since
the election of the Justice and Development Party (AKP) in 2002. Thereby, the AKP era would be
one of the longest sample periods to obtain reliable results for the Turkish economy without major
breaks.
In this study, I specifically analyze the asset pricing transmission channel of monetary policy for
the Turkish economy both at the aggregate and the sectoral levels from 2005:M1 to 2016:M12 in
a structural vector autoregression (SVAR) framework. The availability of sectoral variables data
dictates the start date of 2005:M1.
The first contribution of this study is as follows. Turkey has had volatile governments until 2002.
Since then, Turkey has had a very stable government. Some studies analyze the pre-AKP era Turkish economy. This study is the first to cover the AKP era data period, which is the most stable
government in Turkish history.
Another contribution of this study is that this study analyzes the stock market and exchange rate
in the same model. Stock market performance of the country leads to capital inflow or capital
outflow, which induces the exchange rate. Thereby, one should include the stock market and the
exchange rate into the model. However, previous studies use VAR models by excluding stock market
variables ?, or they include stock market indexes at the aggregate and sectoral levels by excluding
the exchange rate ?. In this study, the model includes output, price level, exchange rate, interest
rate, and the stock market indexes at both aggregate and sectoral levels and uses different policy
instruments.
I find that neither interbank interest rate nor money supply (M1) as a policy instrument provides
results as significant as three month-spread or six month-spread since the interbank interest rate and
money supply generate price and exchange rate puzzles. Therefore, one implication of this study
is that using a 3-month spread or 6-month spread to implement tight monetary policy significantly
reduces both output and inflation rate, appreciates the currency, and reduces both aggregate and

2

sectoral market returns. Also, targeting a spread generates neither price nor exchange rate puzzles.
Moreover, I find that both 3 month and 6 month-spread have the weakest impact on the technology
sector market return.
The rest of the paper is organized as follows. Section 2 describes the related literature and the
transmission channels, section 3 describes the data, section 4 describes the methodology, section 5
presents and interprets the empirical results, section 6 summarizes and concludes this study.
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Related Literature and Transmission Channels

The transmission of monetary policy can work through different channels. ? pioneered the describing various transmission channels of monetary policy: interest rate, exchange rate, bank lending,
and asset price channels. Do we observe all the transmission channels effectively in all the countries? On the other hand, does the effectiveness of each channel is similar among the countries.
There is a consensus that the effectiveness of transmission channels depends on the development
level of the nation. Moreover, most of the monetary policy transmission channels might be active
in developed nations. However, some of these channels might not even exist or are not as effective
as in developing nations (?).

2.1

Interest rate channel

Using the interest rate as a policy variable is the most common transmission channel among the
policymakers. According to the Keynesian view of interest channel of monetary policy, expansionary
monetary policy leads to a decrease in the interest rate and reduces the cost of capital, which
increases investment. Thereby, both aggregate demand and output increase (?).
One of the main problems in the literature is Price Puzzle, which arises from adopting one of the
aforementioned policy variables. That is, inflation permanently rises as policymakers raise the
interest rate. According to ?; ?, we might observe the price puzzle when policymakers do not use
enough information to set the monetary policy. Besides, not having an exogenous policy variable
leads to the observed price puzzle (?). In other words, adopting the exogenous policy variable does
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not generate a price puzzle. ? suggests adding lags of policy variables into the model to eliminate
the price puzzle. ? suggest including commodity prices into the model to eliminate the price puzzle
that we might observe as a result of tight monetary policy. There is one point that arises from
the addition of the commodity price index into the model. How should one include the commodity
price index in the model? One should include the world commodity price index by converting it to
the national currency. However, the model includes the exchange rate. Even though it is converted
to the national currency, there should be a correlation between the commodity price index and the
exchange rate in the long term. Thereby, results would be biased. The second option is including
the world commodity price index into the model as an exogenous variable to avoid observing the
correlation between lags of world commodity price index and the exchange rate.
? find that interest rate plays a vital role in transmitting monetary policy in Thailand’s economy.
? find an effective interest rate channel of monetary policy in Czech, Hungary, and Poland. ? finds
that the interest rate channel does not play an essential role in transmitting monetary policy in the
Indian economy. Moreover, ? find that interest rate channel does not play a significant impact on
transmitting monetary policy in the Eritrean economy.

2.2

Exchange rate channel

Under a flexible exchange rate, it is expected that the currency depreciates in the short run with
the adoption of the expansionary monetary policy, whereas it appreciates with the adoption of the
tight monetary policy. We define a decrease in the exchange rate appreciation, whereas an increase
in the exchange rate depreciation. According to the exchange rate channel of monetary policy, the
expansionary monetary policy reduces the interest rate, which makes foreign assets attractive relative to domestic assets, which in turn to a depreciation of the domestic currency, making domestic
products cheaper than foreign products. Hence, both net export and output increase (?). However,
the exchange rate channel might be inactive in most low-income economies due to the intervention
of the central banks in the foreign exchange market (?). Furthermore, implementing monetary
policy might create an exchange rate puzzle, which is an appreciation of the exchange rate due to
implementing expansionary monetary policy and depreciation of the exchange rate following tight
4

monetary policy.
? analyze the impact of contractionary monetary policy shock on the U.S. exchange rate. They find
that tight monetary policy leads to the persistent appreciation of the dollar. ? find that contractionary monetary policy reduces both output and price level, and leads to an initial appreciation of
the exchange rate, which returns to its initial level in 3 years. By using the Thai data, ? find that
the exchange rate channel is not effective. ? find an effective exchange rate channel of monetary
policy in Czech, Hungary, and Poland. ? finds that the exchange rate channel does not play an
important role in transmitting monetary policy in the Indian economy. ? find an effective exchange
rate channel in Eritrea. By using the Bangladesh data, ? finds that the exchange rate channel is
ineffective.

2.3

Bank lending channel

According to this channel of monetary policy, the expansionary monetary policy increases bank
reserves and bank deposits, which raises the number of available bank loans, which in turn reduces
interest rates. Therefore, both investment and output increase (?). Conversely, as policymakers
adopt a tight monetary policy, banks terminate old loans and stop lending to firms in the long-term
(?).
? find that the bank lending channel of monetary transmission is effective in Japan. ? find that
the bank lending channel plays an important role in transmitting monetary policy in Thailand’s
economy. ? finds that the bank lending channel of monetary policy has a significant impact on
transmitting monetary policy in the Indian economy. ? find that the credit channel is effective in
Eritrea. ? finds that the credit channel of monetary transmission is significant in Bangladesh.

2.4

Asset price channel

According to the asset pricing channel of monetary policy, expansionary monetary policy causes
interest rates to decrease, which makes equities more attractive than bonds. Hence, equity prices
increase, which increases both investment and output (?). There are not many empirical studies,
which analyze the asset price channel of monetary policy in the emerging countries since the stock
5

market in most of the emerging economies is new or does not even exist.
? finds a positive relationship between expansionary monetary policy and stock market return.
Indeed, he finds that monetary policy has a more substantial impact on the stock return of small
firms compared to large firms due to difficulties in accessing credit.1 ? finds that contractionary
monetary policy reduces the expected stock market return. ? find that the expected change in the
policy variable reduces the Thai stock market return. However, they find that unexpected policy
change has no impact on the stock return. Furthermore, they find that expected change harms the
firm-level stock return, whereas unexpected change has a positive impact. ? find that asset-pricing
channels do not have a significant impact on the Thailand economy.

2.5

Related Literature in the case of Turkey

The primary objective of the central banks is to ensure price stability. Therefore, the Central Bank
of the Republic of Turkey (CBRT) determines the monetary policy and instruments to ensure price
stability. The CBRT has been adopting different policy tools since 2002 in response to change in
economic conditions. The CBRT implicitly target inflation rate by using short term interest rate
and aggregate money between 2002 and 2005. This monetary policy reduced the inflation rate in
Turkey. Therefore, the CBRT start using short term interest rate and money stock instruments to
target the inflation rate between 2006 and 2010.
The global financial crisis in 2008 hit not only emerging countries but also developed countries. One
of the outcomes of the global crisis was that policymakers should design and implement policies to
prevent financial instability since financial instability has an impact on both macroeconomy and
price stability. Thereby, in addition to price stability, financial stability became the supportive
objective of the CBRT during the post-financial crisis. To achieve these multiple goals, the CBRT
uses multiple instruments. Therefore, in addition to short-term interest rate and aggregate money,
the CBRT uses interest rate corridor, required reserves, and the reserve option mechanism as a
policy variable.2
1 Large firms do not depend on credit due to collateralization. Hence, the impact of monetary policy on large
firms is not as much as on small firms.
2 The primary and supportive objectives of the CBRT are available to the public on its website. www.tcmb.com.tr

6

In addition, the government and the CBRT jointly determine and implement the exchange regime in
Turkey. Since the economic crisis in 2001, Turkey adopted the floating exchange rate regime under
which supply and demand conditions in the market determine the exchange rates. Policymakers do
not use the exchange rate as a policy instrument in the floating exchange rate regime. Therefore,
the CBRT does not target the nominal or real exchange rate.
? analyzes the Turkish economy by using monthly data between 1986:05 and 2000:10. He finds that
tight monetary policy reduces both output and inflation rate, and the exchange rate persistently
appreciates. He adopts not only industrial production but also both housing permits and private
capacity utilization to measure output (income). ? analyze the asset pricing channel in the Turkish
economy by using not only the aggregate but also both sectoral and sub-sectoral stock market
indexes. They find that an increase follows the initial decrease in the stock market return in
response to contractionary monetary policy for all types of indexes except the merchandise sector.
? analyze the impact of monetary policy on the Turkish economy between 1986:M1 and 2010:M12
by using a Threshold VAR (TVAR) model. They adopt the interbank interest rate as the threshold
variable and March 2004 as the threshold date, which is called the regime change date. They
find that the response of both output and the inflation rate to tight monetary policy is regime
dependent, and the responses of both output and the inflation rate are not consistent in both pre
and post-regime periods. They observe the price puzzle in the pre-regime period, which disappears
in the post-regime period. The response of credit is negative in both regimes. The depreciation
follows the initial appreciation of the exchange rate in the pro-regime, which becomes irresponsive
in the post-regime period.
Table 1 summarizes the country of interest, model, identification method, policy variable, and
channels analyzed in the related studies.

3

Data

I use monthly data from 2005:M1 to 2016:M12. I use following variables in my model: log growth
value of output (yt ), inflation rate (πt ), spread (rt ), log growth value of world commodity price index
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Turkey
Turkey
Thailand
India
Czech,Hungary,Poland SEM
Eritrea
US
Bangladesh
US
US
Thailand

?

?

?

?

?

?

?

?

?

?

?

NA

Repurchase Rate

NBR; FFR

NBRb

91 day T-Bill

FFR

Reserves

Interest Rate

Overnight Call Money

14 day Repurchase

Interbank Rate

inetrbank Rate

Spread

Policy Variable

Asset

Interest; Exch

Interest

Credit

Interest

Interest; Credit; Exch

Interest; Exch

Credit; Exch; Asset

Credit; Exch; Asset

Interest; Credit; Exch

Asset

Interest; Exch

Channels Analyzed

b He

a He

also estimates his model by employing Multi Factor model.
also adopts Boschen and Mills index, and Event Study approach.

Table 1: Country, model, identification method, policy variable, and channel(s) analyzed in the related studies. TVAR: Threshold
VectorAutoregression; SEM: Structural Economic Model; RBESA: Regression-Based Event Study; FFR: Federal Funds rate;
NBR: Non-borrowed reserves; Interest: Interest rate channel; Credit: Credit or Bank Lending channel; Exch: Exchange Rate
Channel; Asset: Asset Pricing Channel.

RBESA

Cholesky

Cholesky

VARa
VAR

Cholesky

Cholesky

Cholesky

NA

Cholesky

Cholesky

NA

Cholesky

Cholesky

Identification

SVAR

VAR

VAR

VAR

VAR

TVAR

VAR

VAR

Turkey

?

Method

Country

Study

(wpt ), log of exchange rate (qt ), log of stock market return (st ), interbank interest rate (irt ), and log
growth value of money stock (M 1t ). All the variables are seasonally adjusted.3 Since gross domestic
product (GDP) is not available at the monthly frequency, I use industrial production to proxy
output. The inflation rate is the percentage change in the consumer price index (CPI). Following
?, I adopt the spread as a monetary policy tool. I compute spread as a 3-month interest rate minus
treasury auction rate. Treasury auction rate is the weighted average of each auction’s interest rate
for the corresponding month ?.4
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I employ a log growth value of both aggregate and sectoral

level stock indexes to measure the market return. To measure the aggregate stock market return,
I use Borsa Istanbul (BIST) 100 index. Furthermore, I employ BIST Financial, BIST Industrial,
BIST Service, and BIST Technology indexes to measure the sectoral market return. I obtain data
from the Turkish Central Bank (CBRT) and St.Louis FRED. Additional data information is given
in the appendix. According to Augmented Dickey-Fuller (ADF) Modified Akaike, ADF Modified
Unit Root Tests
Variable

ADF Modified Akaike

ADF Modified Schwarz

Phillips Perron (PP)

Output
Inflation Rate
Exchange Rate
Commodity Price Index
Spread3m
Spread6m
Interbank Interest Rate
M1
BIST 100
BIST Financial Sector Index
BIST Industrial Sector Index
BIST Service Sector Index
BIST Technology Sector Index

-18.61*
-10.11*
-11.15*
-5.66*
-3.65*
-3.34*
-6.57*
-3.34*
-415*
-4.32*
-5.36*
-3.77*
-4.94*

-18.61*
-10.11*
-11.15*
-5.66*
-3.65*
-3.34*
-6.57*
-3.34*
-4.15*
-4.32*
-5.36*
-3.77*
-4.94*

-33.62*
–20.80*
-11.16*
-7.27*
-4.87*
-4.89*
-5.79*
-15.08*
-9.19*
-9.28*
-8.28*
-9.99*
-8.50*

Table 2: Unit Root test results. * Asterisk indicates that variable is stationary at a 5% significance
level. ADF Modified Akaike, ADF Modified Schwarz, and PP tests critical values are 1%: -3.47;
5%: -2.88; 10%: -2.57
Schwarz, and Phillip Perron (PP) unit root test results, which are given in table 2, all the variables
3 If

the data source does not seasonally adjust the variable, I use Tramo Seats to make the seasonal adjustment.
want to thank Hakan Berument for providing Treasury Auction Rate data.
5 I also compute spread as 6-month interest rate minus treasury auction rate.
4I
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are stationary at 5% significance level.

4

Methodology

The structural representation of the vector autoregressive (VAR) model is

Υ0 Xt = A0 + A1 Xt−1 + Bεt

(1)

where Υ0 is a 5x5 contemporaneous coefficients matrix, Xt is a 5x1 vector of endogenous variables,
 
y
 t
 
πt 
 
 

Xt = 
 rt 
 
 
 qt 
 
st

(2)

For a reason mentioned above, I include the world commodity index into the model exogenously.
A0 is a vector of constants, A1 are 5x5 autoregressive coefficient matrices, B is a (5x5) matrix
that captures the linear relations between structural disturbances and reduced disturbances, εt is a
5x1 vector of structural disturbances. Equation 1 is called structural VAR since each endogenous
variable is contemporaneously affected by other endogenous variables.6 In order to identify shocks,
I need to get the reduced form of VAR from the structural VAR. To do so, I multiply both sides of
equation 1 by Υ−1
0 .

−1
−1
Xt = Υ−1
0 A0 + Υ0 A1 Xt−1 + Υ0 Bεt

(3)

Hence, I can write down reduced form VAR as

Xt = D(L)Xt−1 + Ut
6 This

is also called Primitive System.
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(4)

−1
Where, D(L) = Υ−1
0 A1 and Ut = Υ0 Bεt . D(L) is an autoregressive lag polynomial, and ut

contains reduced-form residuals. We assume that disturbances have zero covariance and constant
variance. I can estimate equation 3 by using ordinary least square (OLS) estimation method.7 I
determine the optimal number of lags to 4 by using the Akaike Information Criterion (AIC).
Since VAR processes are the suitable model class for describing the data generating process of a
small or moderate set of the time series variables, many researchers have been using this method
to measure the effect of monetary policy on the macroeconomic variables. I assume the following
relationship between reduced-form residuals ut and the structural shocks εt .

Υut = Bεt

(5)

The advantage of using this method is that I can set either Υ = IK or B = IK . To identify the
model, I recover structural shocks from the reduced residuals. To do so, I impose restrictions on
both Υ and B matrixes by using economic theory, economic reasoning, and empirical researches.
The number of restrictions that I need to impose to exactly identify the model depends on the
construction of both Υ and B matrixes. When you have neither Υ nor B matrix as an identity
matrix, the order condition requires imposing at least K 2 +

K(K−1)
2

restrictions on both Υ and B

matrices to identify the structural shocks (?), where K is the number of endogenous variables.
Identification matrix is as follow


1



γπy


Υ=
 γry


 γqy

γsy

0

0

0

1

0

0

γrπ

1

γrq

γqπ

0

1

γsπ

γsr

γsq

0





0


0



0

1

(6)

None of the variables has a contemporaneous impact on output ((?); (?)). The output is the only
variable that has a contemporaneous impact on the price level (?). Policymakers adjust the policy
7 OLS

estimates are consistent and asymptotically efficient.
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variable in response to a change in economic conditions ((?); (?)). However, interest rate reacts
with a lag to stock market news (?). Moreover, the exchange rate has a contemporaneous effect
on the spread. However, the spread does not have a contemporaneous impact on the exchange
rate (?). Restrictions are due to CBRT’s practice. That is, CBRT announces the exchange rate
every morning, and the public responds to this announcement. Due to the stock market efficiency
hypothesis, the stock market responds to all the variables contemporaneously ((?); (?)).

5
5.1

Empirical Results
Asset price channel of monetary policy when the central bank adopts
3 month-spread as a policy instrument

Central bankers use different policy instruments to implement monetary policy. Therefore, I analyze the impact of using not only three month-spread as a policy variable but also, I examine
the effect of using alternative policy variables: six month-spread, interbank interest rate, aggregate
money (M1), three month-spread without world commodity price index, six month-spread without
world commodity price index, interbank interest rate without commodity price index, and aggregate money without commodity price index. I report the results of each alternative monetary policy
variable.
In this section, I discuss the impact of adopting 3 month-spread as a policy instrument.
To analyze the impact of contractionary monetary policy, I use a VAR model that includes output,
inflation rate, 3 month-spread, exchange rate, BIST100 return, and exogenous world commodity
price index. Hence, Xt = [yt , πt , rt , qt , st ], where st is aggregate market return. To analyze the impact of tight monetary policy on the sectoral market return, I replace the aggregate market return
with sectoral market return without changing other variables in the model.
Figure 1 displays the response of output, inflation rate, and exchange rate to a shock to 3 monthspread. According to theory, contractionary monetary policy leads to an increase in the cost of
capital, which reduces investment. Thereby, both aggregate demand and output decrease. Results
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show that tight monetary policy reduces output, which bottoms out in the fourth month. This
finding is in line with several studies in the literature ?; ?; ?; ?; ?.8
Contractionary monetary policy reduces inflation rate persistently, which is in line with several
studies in the literature ?; ?; ?; ?; ?.9 The inflation rate bottoms out in the fourth month. Hence,
using the 3 month-spread has a significant impact on both output and inflation rate in the conventional direction.
According to the exchange rate channel of monetary policy, as policymakers raise the interest rates,
domestic assets become attractive relative to foreign assets that lead to an appreciation of the
domestic currency, which makes domestic products more expensive relative to foreign products.
Hence, both net export and output decrease. The appreciation of the exchange rate bottoms out in
the fourth month. This finding is in line with several studies in the literature ?; ?; ?.10 Therefore,
monetary authorities can have a significant impact on the exchange rate by adopting the 3 monthspread as a policy variable.
Now I turn to examine the response of aggregate and sectoral market returns to a shock to 3 monthspread. According to the theory, contractionary monetary policy causes interest rates to increase,
which makes bonds more attractive relative to equities. Hence, equity prices decrease, which leads
to reduce both investment and output. Figure 2 displays that as policymakers increase 3 monthspread, the initial insignificant increase of aggregate market return is followed by a significant and
persistent decrease. Results are in line with several studies in the literature ?; ?; ?; ?; ?.
The response of financial and service sectors stock returns is similar to the aggregate return. A
persistent and significant decrease follows the initial increase in both financial and service sector returns. Also, the increase in 3 month-spread reduces industrial sector market return, which bottoms
out in the seventh month. Lastly, the 3 month-spread has the weakest impact on the technology
market return since impulse response never becomes significant. According to ?, most firms in
the technology sector rely on equity financing than debt financing. Therefore, the insignificance of
8 In

contrast to my results, ?; ? find that output increases in response to contractionary monetary shock.
contrast to my results, ?; ? observe that inflation increases in response to contractionary monetary policy.
Hence, their results suffer from the price puzzle..
10 In contrast to my results, ? finds that Indian exchange rate depreciates in response to tight monetary policy.
Moreover, ? observes that exchange rate is irresponsive to contractionary policy shock in Bangladesh.
9 In
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technology sector return to tight monetary policy would be due to relying on equity financing than
debt financing.
The contractionary monetary policy reduces significantly, not only the aggregate but also the financial, industrial, and service sector market returns. Hence, employing 3 month-spread as a policy
instrument has a significant impact on both aggregate and sectoral stock market returns.
To test whether excluding the commodity price index from the benchmark model improves the
results or not, I run a VAR model by excluding the commodity price index from the benchmark
model. Figure 3 displays thatt the response of output, inflation rate, and the exchange rate is
similar to the results in the benchmark model.
Figure 4 displays that excluding the world commodity price index from the benchmark model improves the response of aggregate, financial sector, and industrial sector market returns, whereas It
has no impact on both the service sector and technology sector market returns.
The response of the inflation rate becomes insignificant as I exclude the world commodity price index from the model. Hence, one should include commodity index into her model although excluding
it from the model improves aggregate and some sectoral market returns.
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Figure 1: Impulse responses of output, inflation rate, and the exchange rate to a shock to 3 monthspread. The confidence intervals are one-standard deviation error bands.
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Figure 2: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to 3 month-spread. The confidence intervals are one-standard
deviation error bands.
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Figure 3: Impulse responses of output, inflation rate, and the exchange rate to a shock to 3 monthspread as the benchmark model excludes the world commodity price index. The confidence intervals
are one-standard deviation error bands.
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Figure 4: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to 3 month-spread as the benchmark model excludes the world
commodity price index. The confidence intervals are one-standard deviation error bands.
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5.2

Asset price channel of monetary policy when the central bank adopts
6 month-spread as a policy instrument

In this section, I discuss the impact of adopting 6 month-spread as a policy instrument.
To do so, I replace 3-month spread in the benchmark model with the 6-month spread.
Figure 5 displays the response of the model variables to a shock to 6 month-spread. The response
of output to 6 month-spread is similar to the benchmark model. The response of the inflation rate
improves as policymakers adopt a 6 month-spread as a policy variable. Inflation rate bottoms out
in the eleventh month. Also, the exchange rate appreciates about 20% as policymakers raise the 6
month-spread and remain significant for the extended period.
Figure 6 displays the response of aggregate and sectoral market returns to a shock to 6 monthspread. The impulse responses of the aggregate economies, financial sector, and service sector
market returns are almost identical to the benchmark model results. A persistent and significant
decrease follows the initial increases in all returns. The industrial sector market return decreases,
not only significantly but also persistently and bottoms out in the twelfth month. The response
of the technology sector market return is almost identical to the benchmark model result. The 6
month-spread has the weakest impact on technology sector market return since the decrease in this
sector’s return never becomes significant.
To test whether excluding the commodity price index from the model improves the results or not,
I employ a VAR model by excluding the commodity price index from the model. Figure 7 displays
the response of the model variables to a shock to 6 month-spread. The response of output, inflation
rate, and the exchange rate is similar to the model results. Hence, excluding the world commodity
price index from the model has no impact on the responses of these variables.
Figure 8 displays the response of the aggregate and sectoral market returns to a shock to 6 monthspread. Excluding the world commodity price index from the model improves the response of the
industrial sector market return. Moreover, excluding the world commodity price index from the
model has no impact on the aggregate, financial, service, and technology sector returns.
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Figure 5: Impulse responses of output, inflation rate, and the exchange rate to a shock to 6 monthspread. The confidence intervals are one-standard deviation error bands.
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Figure 6: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to 6 month-spread. The confidence intervals are one-standard
deviation error bands.
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Figure 7: Impulse responses of output, inflation rate, and the exchange rate to a shock to 6 monthspread as the benchmark model excludes the world commodity price index. The confidence intervals
are one-standard deviation error bands.
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Figure 8: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to 6 month-spread as the benchmark model excludes the world
commodity price index. The confidence intervals are one-standard deviation error bands.
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5.3

Asset price channel of monetary policy when the central bank adopts
the interbank interest rate as a policy instrument

In this section, I discuss the impact of adopting an interbank interest rate as a policy instrument.
To do so, I replace 3-month spread in the benchmark model with interbank interest rate.
Figure 9 displays the impulse responses of output, inflation rate, and exchange rate to a shock to
the interbank interest rate. In contrast to the benchmark model, output increases as policymakers
raise the interbank interest rate, but this increase is transitory. In line with the benchmark model,
an increase in the interbank interest rate reduces the inflation rate .2% permanently. In contrast
to the benchmark model, the increase in the interbank interest rate leads to a depreciation of the
exchange rate, but the result is insignificant.
Figure 10 displays the impulse responses of the aggregate and sectoral market returns to a shock
to the interbank interest rate. The aggregate, financial sector, and service sector market returns
increase as policymakers raise the interbank interest rate. However, this increase is not only much
higher than the rise in the benchmark model, but also it becomes insignificant after the first quarter.
Moreover, the response of neither the industrial nor the technology sector market return is significant.
To test whether excluding the commodity price index from the model improves the results of using
the interbank interest rate as a policy variable or not, I employ a VAR model by excluding the
commodity price index from the model. According to figure 11, the response of output, inflation
rate, and the exchange rate is similar to the benchmark model results.
Figure 12 displays tat the response of aggregate, financial, and service sector market returns is
similar to the results. However, excluding the world commodity price index improves the reaction
of both industrial and technology sector market returns.
The response of output, exchange rate, and some market returns indicate that the interbank interest rate policy variable is not as effective as adopting neither 3 month-spread nor 6 month-spread
as a policy variable for the Turkish economy.
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Figure 9: Impulse responses of output, inflation rate, and the exchange rate to a shock to the
interbank interest rate. The confidence intervals are one-standard deviation error bands.
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Figure 10: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to the interbank interest rate. The confidence intervals are
one-standard deviation error bands.
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Figure 11: Impulse responses of output, inflation rate, and the exchange rate to a shock to the
interbank interest rate as the benchmark model excludes the world commodity price index. The
confidence intervals are one-standard deviation error bands.
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Figure 12: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to the interbank interest rate as the benchmark model excludes
the world commodity price index. The confidence intervals are one-standard deviation error bands.
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5.4

Asset price channel of monetary policy when the central bank adopts
money supply (M1) as a policy instrument.

In this section, I discuss the impact of adopting aggregate money (M1) as a policy instrument.
To analyze the effects of monetary policy, I replace 3-month spread in the benchmark model with
money supply (M1).
Two different thoughts analyze the impact of change in the money supply on the stock prices.
According to the first thought, the present value of future cash flows determines the stock prices.
One discount the future cash flows at a discount rate to calculate the present value of the future
cash flows. The money supply would have an impact on the stock prices as long as expansionary
monetary policy alters expected future monetary policy. That is, agents expect that expansionary
monetary policy is followed by contractionary monetary policy, which leads to an increase in both
the interest rate and discount rate. Thereby, the present value of future earnings decline. Hence,
stock prices decrease.
According to the second thought, the expansionary monetary policy increases money demand, which
increases economic activity. Higher economic activity raises cash flow, which induces stock prices
to rise.
Figure 13 displays the impulse responses of output, inflation rate, and exchange rate to a shock to the
aggregate money supply. In line with theory, both output and inflation rate permanently increase
as policymakers increase the money supply. However, the results are insignificant. Furthermore,
the increase in the money supply leads to a depreciation of the exchange rate, followed by an
appreciation. However, the results are insignificant.
Figure 14 displays the response of the aggregate and sectoral market returns to a shock to money
stock. Aggregate and sectoral market returns decrease significantly in response to an increase in
the money supply. The response of the aggregate, financial, industrial, and service sector market
returns decreases not only significantly but also persistently. Moreover, the increase in the money
supply has the most substantial impact on the technology sector market return. After a brief but
significant initial decrease, the market return in this sector rises.
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To test whether excluding commodity price index from the model improves the results of using
money supply as a policy variable or not, I employ a VAR model by excluding commodity price
index from the benchmark model.
Figure 15 displays the impulse responses of the model variables to a shock to aggregate money.
Excluding commodity price index from the model does not improve the response of output, inflation
rate, and the exchange rate since the results are similar to the benchmark model results.
Figure 16 displays the impulse responses of aggregate and sectoral market returns to a shock to the
aggregate money supply. Excluding the world commodity price index from the benchmark model
does not improve the response of aggregate, financial, service, and technology sector market returns.
Moreover, excluding the world commodity price index from the model increases the response of the
industrial sector market return. However, it is insignificant.
The results are in the expected direction with the first thought. However, the response of most
of the sectors is insignificant. Hence, employing money supply as a policy instrument to influence
economic variables is not as effective as a 3-month or 6-month spread as a policy instrument for
the Turkish economy.
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Figure 13: Impulse responses of output, inflation rate, and the exchange rate to a shock to the
money supply (M1). The confidence intervals are one-standard deviation error bands.
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Figure 14: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes to a shock to the money supply (M1). The confidence intervals are
one-standard deviation error bands.
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Figure 15: Impulse responses of output, inflation rate, and the exchange rate to a shock to the
money supply (M1) as the benchmark model excludes world commodity price index. The confidence
intervals are one-standard deviation error bands.
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Figure 16: Impulse responses of BIST 100, BIST Financial, BIST Industrial, BIST Service, and
BIST Technology indexes a shock to the money supply (M1) as the benchmark model excludes the
world commodity price index. The confidence intervals are one-standard deviation error bands.
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6

Conclusion

In this study, I analyze the impact of implementing alternative monetary policy instruments on
output, inflation rate, exchange rate, aggregate, and sectoral stock market returns. I find that neither interbank interest rate nor money stock provides results as significant as three month-spread
or six month-spread as a policy instrument.
Using 3 month-spread or 6 month-spread as a policy variable reduces output significantly. This
finding is in line with several studies in the literature ?; ?; ?; ?; ?.
Furthermore, increase in 3 month-spread or 6 month-spread reduces inflation rate not only significantly but also persistently, which is in line with ?; ?; ?; ?; ?. Besides, I find that an increase in 3
month-spread or 6 month-spread causes the exchange rate to appreciate significantly. This finding
is in line with ?; ?; ?. Also, these findings are free from price and exchange rate puzzles.
Implementing the contractionary policy reduces both aggregate and sectoral market returns significantly. I find that the aggregate and sectoral market returns are very sensitive to change in
monetary policy. Also, both 3 month and 6 month-spread have the weakest impact on the technology sector market return since the response of technology sector return never becomes significant.
Since the decrease in market return reduces the wealth of asset holders, policymakers should monitor the asset market closely as they implement the new policy.
In opposed to economic theory, implementing the interbank interest rate as a policy variable increases output. Moreover, adopting the interbank interest rate as a policy variable creates the
exchange rate puzzle.
Implementing aggregate money as a policy variable deteriorates both the aggregate and sectoral
market returns except the technology sector. However, the results are insignificant. Besides, the
response of output, inflation rate, and the exchange rate is insignificant in response to an increase
in the money supply even though the results are in the expected direction with the economic theory.
In sum, the three month-spread or six month-spread is the most effective policy instrument for the
Turkish economy since both policy variables reduce output and inflation rate significantly. The
exchange rate appreciates significantly. Furthermore, it has a significant impact on both aggregate
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and sectoral market returns.

Appendix A

Data Information

Industrial Output: I downloaded from CBRT. It is a log growth value of industrial production.
Consumer Price Index: I downloaded from CBRT. It is a percentage change in the price level.
3 Month-spread: It is weighted average interest rates for deposits up to 3 months in Turkish liras
minus treasury auction rate.
6 Month-spread: It is weighted average interest rates for deposits up to 6 months in Turkish liras
minus treasury auction rate.
World Commodity Price Index: I downloaded from St.Louis FRED. It is log growth value of
world commodity price index.
Exchange Rate: I downloaded from CBRT. It is the average purchase value. Log growth value
of exchange rate.
Aggregate Money (M1): I downloaded from St Louis FRED. Log growth value of M1.
Interbank Interest Rate: I downloaded from CBRT. It is a rate.
BIST Aggregate Index: I downloaded from CBRT. It is a log growth value of BIST 100 index.
BIST Financial Index: I downloaded from CBRT. It is log growth value of BIST Financial index.
BIST Industrial Index: I downloaded from CBRT. It is log growth value of BIST Industrial
index.
BIST Service Index: I downloaded from CBRT. It is log growth value of BIST Service index.
BIST Technology Index: I downloaded from CBRT. It is the log growth value of BIST Technology index.
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